Mapping of neutralizing epitopes and the receptor binding site of human interleukin 1 beta.
Antibodies to synthetic peptides of human interleukin 1 beta (IL-1 beta) and to recombinant human IL-1 beta were used to identify epitopes of IL-1 beta associated with the neutralization of its biological activity. Analysis of antisera raised to 17 synthetic peptides derived from the mature IL-1 beta sequence showed that five regions (residues 6-15, 49-80, 58-80, 92-101, and 120-133) were both immunoprecipitating and neutralizing. Using a hexamer epitope mapping method, comparison of the regions recognized by four neutralizing rabbit antisera with those recognized by a rabbit antiserum raised to denatured IL-1 beta suggested two further neutralizing epitopes, residues 39-48 and 83-95. Finally, a neutralizing monoclonal antibody was shown to bind to the peptides 6-11 and 87-95 by peptide binding and mutagenesis. All of these regions appear predominantly on one face of IL-1 beta. The effect of mutations in residues 4-11 and 88-97, which lie within this face, on receptor binding and biological activity was determined. Most of the mutations tested affected both receptor binding and activity, whereas mutations in another face of IL-1 beta (residues 74-80) had no effect. Purification of two of the mutants with reduced bioactivity and receptor binding and analysis by two-dimensional NMR indicated no gross changes in tertiary structure. A third mutant had reduced bioactivity in two different bioassays but no change in receptor binding. Although two-dimensional NMR revealed no gross changes in conformation, small changes did occur at a site distal from that mutated. The data are consistent with other epitope mapping and receptor binding mutagenesis data and suggest that the neutralizing antibodies and receptor recognize different but overlapping regions of IL-1 beta.